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I. Introduction
The nature and patterns of trade between developing and industrialized countries have changed substantially over the last 50 years. However, many developing countries continue to experience declining terms of trade (ToT). The ToT, i.e., the price of exports relative to the price of imports, have a direct impact on the trade balance, but more broadly also on long-term growth and development, as decreasing ToT imply that a country has to export more and more for any given level of imports.
Some 65 years ago, two eminent development economists, Raul Prebisch (1950) and Hans Singer (1950) , proposed independently that developing countries should diversify their exports as exporting primary goods had been associated with long-term decreasing ToT, which is now commonly known as the Prebisch-Singer hypothesis. Despite the agreements between Prebisch and Singer that developing countries a) were expected to experience declining ToT in the future and b) should diversify their exports, Singer's and Prebisch's explanations for the declining ToT are very different.
Singer provides a demand side theory explanation, arguing that manufactured goods (which were the main exports of industrialized countries) have a higher income elasticity of demand than agricultural products (which were the main exports of developing countries). This then implies that with rising world income, the demand for manufactured goods will increase more than the demand for agricultural products, causing the difference in price trends.
Prebisch provides a supply side explanation, arguing that strong labor unions in industrialized countries cause manufacturing wages to ratchet upwards, while weak labor unions in developing countries fail to prevent agricultural wages from falling. This then implies that the costs of agricultural products increase by less than manufactures during upswings and decrease by more during downswings, which ultimately cause deteriorating terms of trade of developing countries in the long-term.
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The aim of this paper is not to re-examine the Singer-Prebisch hypothesis, but to empirically estimate some of the key determinants for the sharp deterioration in developing countries' ToT, focusing on the experience of Bangladesh from 1980-2013. Bangladesh, which has over the last three decades drastically shifted its exports from agricultural products (jute) to manufactured products, especially ready-made garments (RMG), should have experienced improving ToT. However, as will be shown in more details below, Bangladesh's ToT have continuously declined since 1980.
Following this introduction, the next section provides some empirical background on the ToT of developing countries, especially Bangladesh, from 1980 to 2013. The third section provides a brief literature review, focusing first on the theoretical foundations of the Prebisch-Singer hypothesis, and second, the empirical literature examining the validity of the Prebisch-Singer hypothesis. The fourth section presents the model specification of our econometric analysis, focusing on export quality, export quantity, the exchange rate, world trade policy changes and political instability as key exogenous variables. The regression results and some robustness checks are provided in the fifth section, while conclusions and recommendations are presented in the last section.
II. Empirical Background
As detailed, for example, in Gunter et al. (2017) , Bangladesh's economy has undergone an impressive sectoral transformation from being an agriculture-based economy to being now the world's largest exporter of garments after China. As shown in Figure 1 , the share of jute and jute goods exports in total exports has decreased from about 50 percent in the early 1980s to about 3 percent in the 2000s, while the share of RMG exports in total exports has increased from close to zero percent in the early 1980s to slightly more than 80 percent in 2013. However, as Figure 2 shows, excluding the temporary spike of 1985, Bangladesh's ToT have been declining more or less continuously since 1980 (which is the first year for which the World Bank's World Development Indicators (WDI) database has such data for any country). Source: Created by the authors based on World Bank (2015) .
The evolution of the ToT of all 66 developing countries (excluding tiny island countries) for which such data is available from 1980 to 2013 is plotted as a frequency distribution in Figure 5 . 2 It shows that there are seven developing countries (the Central African Republic, Gabon, Haiti, Malawi, Mexico, Mozambique, and Togo) that experienced worse ToT deteriorations than Bangladesh, while 58 developing countries fared better than Bangladesh. Though the majority (58 percent) of developing countries experienced deteriorations in their ToT from 1980-2013, a total of 28 developing countries (42 percent) experienced an overall improvement in their ToT from 1980-2013. Not only is the number of developing countries experiencing ToT improvements much smaller than the number of developing countries experiencing ToT deteriorations, the magnitude of improvements is also far less than the magnitude of deteriorations. 
III. Brief Literature Review
Given the distributional implications of the Prebisch-Singer hypothesis between developing and industrialized countries, 3 the Prebisch-Singer hypothesis has been fiercely debated as soon as it was proposed. 4 There are two main distributional implications of the Prebisch Singer Hypothesis. First, the gains from trade will be distributed unfairly between nations exporting mainly primary products and those exporting mainly manufactures, and second, the inequality of per capita incomes between these two types of countries will increase by the growth of trade. Hence, the Prebisch-Singer hypothesis has been used as arguments for pursuing import substitution industrialization as well as tariff protection in developing countries.
While there have been numerous studies over the last 65 years, some confirming as well as some contradicting the hypothesis, our analysis above and the most recent literature reviewed below provide some tentative support for a refined Prebisch-Singer hypothesis. Excluding the large literature examining the impacts of improving or deteriorating ToT, 5 this literature review summarizes first the theoretical literature providing explanations for developing countries' declining ToT, and second, the recent literature on the empirical validity of the Prebisch-Singer hypothesis. The empirical studies focusing on Bangladesh's ToT are summarized in the Appendix.
III.1. Theoretical Foundations for the Prebisch-Singer Hypothesis
Johnson (1954) uses a neoclassical model to derive the change in the South's ToT as a complex function (see equation 1) of a) the growth rates of real income in the North and the South (respectively, y1 and y2), b) the North's and the South's income elasticities of demand for imports (respectively, ei1 and ei2), and c) the North's and the South's price elasticities of imports (respectively, ep1 and ep2). ei1 y1 -ei2 y2
Change in ToT of the South
Given the impact of differences in income elasticities between the North and the South, Johnson's formula has been interpreted as representing a theoretical explanation for the first strand of the Prebisch-Singer hypothesis. However, an interesting result of Johnson's equation can be derived if assuming that the so-called Marshall-Lerner condition holds (i.e., the denominator (ep1 + ep2 -1) is positive) 6 and setting both income elasticities equal to one. In that case, Johnson's formula reduces to the South's ToT being determined entirely by the difference in the growth rates of real income between the North and the South. That is, the South's ToT deteriorate as long as the growth rate of real income is higher in the South than in the North. We will use this insight for one of our specifications in the empirical analysis below.
After the Solow growth model conquered and dominated economic theory during the 1960s, many theoretical models were suggested of which some confirmed and some contradicted the PrebischSinger hypothesis. The most comprehensive explanations for the South's deteriorating ToT have been summarized by Findlay (1981, p. 428-429) , stating that there are three major strands of the Prebisch-Singer hypothesis:
(1) The first one is that income-elasticity of demand for imports from the South is low in the North, while income-elasticity of demand for imports from North is high in the South.
(2) The second strand is that technological progress in the North tends to reduce the demand for imports from the South, while technological progress in the South tends to occur in the export sector.
(3) The third strand of the Prebisch-Singer hypothesis is that the structure of product and factor markets tends to be much more monopolistic in the North than the South, on account of the existence of large corporations and well-organized labor unions. This makes technological progress lead to a rise in incomes in the North, whereas it leads to a decline in the relative prices of exportable products in the South.
Building on Solow (1956 and 1957) , Findlay (1981) derives a sophisticated model determining the ToT, assuming that the North produces a single composite commodity (manufactures), which can be used for either consumption or investment. In short, Findlay (1981, p. 454) comes to the conclusion that "the fundamental determinants of the terms of trade are the tastes, technology and factor endowments of the trading partners." Findlay also stresses that structural differences in the determination of the growth rates between the North and the South produce asymmetrical consequences on the ToT due to changes in technology and the propensity to save.
Building on the dual economy model of Lewis (1954) , Chichilnisky (1981) has shown that under certain conditions of dualism in the production of goods and abundant labor supply in the South, an increase in the volume of exports from the South may bring about a sustained worsening of the South's ToT even if this increase in exports is due to a positive shift in demand from the North. Similarly, Brander and Spencer (1985) have shown that export subsidies expand market shares, but that the ToT move against the subsidizing country.
Beyond each model's unique details, most of these models build in one way or another on the assumption that the South produces and exports primary goods, while the North produces and exports manufactures. Hence, the question is if all these models can still explain why a developing country, whose main exports are no more primary goods but manufactures, experiences declining ToT. This question can indeed be answered in the affirmative as long as a model assumes an unlimited supply of labor in the South. Hence, the Prebisch-Singer hypothesis is not limited to the South exporting primary products, but based on structural differences between the South and the North. These structural differences are still relevant, despite the fact that many developing countries now export basic manufactures, while the industrialized countries export more sophisticated manufactures and services.
Indeed, Sarkar and Singer (1991) document that the developing countries' commodity composition of exports has undergone a major change in the direction of dominance of manufactures in their nonfuel exports, with strong growth in the volume of their manufactured exports. They then review the ToT evolution of these developing countries from 1965-1985 and note that this shift to manufactured exports did not allow them to escape unequal exchange relations with the industrial countries as the developing countries' barter ToT in manufactures showed signs of weakness rather than improvement.
Among the more recent theoretical contributions are Darity (1990) , Sarkar (2001) , Kaplinsky (2006), and Chung (2007) . Darity (1990) reconsiders the determinants of the ToT for the cases in which a) the North is a Kaleckian economy and b) capital is completely mobile, leading to uniform profit rates between the North and the South in the long run. Darity shows that the long-run ToT will be independent of the North's markup if the North is a Kaleckian economy, and that it is theoretically possible for the North to raise its markup but experience a deterioration in its ToT.
Sarkar (2001) provides a neo-Kaleckian framework that can explain why the ToT turn against the South even if the North experienced a higher rate of technical progress than that of the South. The neo-Kaleckian framework is characterized by surplus capacity and an effective demand problem in the North and a capacity constraint in the South.
Kaplinsky (2006) builds on the growing recognition during the early 1990s, that manufacturing is a very heterogeneous sector, and that the prices of many of the manufactures exported by developing economies were falling. Kaplinsky provides three new explanations for developing countries' declining ToT, which are related to (a) the de-commodification of many primary products, (b) the growing concentration of global buying in manufactures, and (c) the impact of China's increasing presence in the global economy. Chung (2007) has shown that labor-augmenting technological progress turns the ToT against the growing country, while capital-augmenting technological progress shifts the ToT in favor of the growing country. Labor-augmenting technical progress is generally defined as technical progress that increases the effective labor input, while capital-augmenting technical progress is defined as technical progress that increases the effective capital input. Given Bangladesh's deteriorating ToT, Chung's work implies that Bangladesh's technical progress is rather labor-augmenting than capital augmenting, which is however debatable.
The two main conclusions from reviewing all these theoretical models are that a) the early models explaining the Prebisch-Singer hypothesis based on developing countries exporting primary products are still able to explain deteriorating ToT of developing countries now exporting simple manufactures, and b) many aspects of the more recent theoretical contributions are not necessarily consistent with Bangladesh's experience, and hence, an empirical verification is required.
III.2. Empirical Studies Examining the Validity of the Prebisch-Singer Hypothesis
There are at least five major studies in this century examining the empirical validity of the Prebisch-Singer Hypothesis. Bloch and Sapsford (2000) , Erten (2011) and Fu et al. (2012) examine the ToT over many decades, while Harvey et al. (2010) and Aretzki et al. (2013) examine the ToT over several centuries.
7 Bloch and Sapsford (2000) studied the structural differences between the production lines of industrialized and developing countries, focusing on differences in wage and price determinations between primary production and manufacturing. They use data post-World War II and find some evidence to support the Prebisch-Singer hypothesis, except that there are net improvements in the ToT of primary producers during periods of particularly rapid manufacturing growth. Our examination of Bangladesh's ToT, which covers an additional 15 years compared to Bloch and Sapsford data, is consistent with their finding.
Harvey et al. (2010) applied not only new techniques that require fewer statistical assumptions, but also collected data going back to 1650 to disentangle long-term trends from shorter-term cycles. They concluded that their findings provide robust support for the Prebisch-Singer hypothesis.
Partly building on Sarkar and Singer (1991) , Erten (2011) argues in favor of including the major trading partners as well as the commodity composition into the analysis. His paper provides an analysis of the ToT of developing countries vis-à-vis developed countries, which also takes into account the changes in the composition of imports/exports. Using an autoregressive model to estimate the long-run trend for the period of 1960-2006, Erten's results indicate that the ToT have deteriorated in developing countries at an unequal rate leaving some countries worse than others. In general, the highest decline in ToT is suffered by the least developed and highly indebted countries, while non-oil exporters among developing countries are much better off than the major exporters of manufactures, which is explained by the pressure on manufacturing prices due to the emergence of China.
Similarly, Fu et al. (2012) analyze the unit prices of imports into the European Union, Japan, and the United States during 1989-2006 of manufactured products in which China specializes. They find that imports from middle income countries are in close price competition with those from China and that there has been price competition between China and high-income countries in lowtechnology products. By contrast, the impact of China's exports on low-income countries is not through price competition but through market expansion. Aretzki et al. (2013) employ 25 time series (some of them also going back as far as 1650) and panel data stationarity tests that allow for endogenous multiple structural breaks to differentiate between the secular trend and short run volatility of relative primary commodity prices. Their results show that all the series are stationary after allowing for endogenous multiple breaks. Though test results on the Prebisch-Singer hypothesis are mixed, a majority of the series show negative trends. They also make a first attempt at identifying the potential drivers of the structural breaks. Finally, they investigate the dynamics of the volatility of the 25 relative primary commodity prices, whereby they come to the conclusion that the volatility in commodity prices has increased in recent years.
Despite various sophistications, these five comprehensive reviews are overall not only confirming the validity of the Prebisch-Singer hypothesis, but also stress that developing countries shifting their exports to basic manufactures have not seen improvements in their ToT. This is partly explained by fierce competition developing countries face, especially from China. Finally, all these issues, especially the impact of China, seem highly relevant for Bangladesh's ToT deterioration.
IV. Model Specification, Results and Robustness Checks
IV.1. Model Specification
While there is a huge literature examining the evolution of the terms of trade as well as examining the implications of deteriorating terms of trade, empirical literature analysing the factors that determine a country's terms of trade is close to non-existing. This is the case not only for Bangladesh, but also for other countries.
Given the importance of income elasticities in the theoretical literature explaining the ToT, it would make sense to consider income elasticities as exogenous variables. However, as Senhadji (1998) has pointed out, it is difficult to obtain accurate time series data for income elasticities. The key problem is that income elasticities cannot be observed but would need to be estimated using many of the same variables that are also needed to estimate the ToT. Hence, the estimations become not only recursive but also lead to statistically insignificant results. The model specifications used for our econometric analysis does therefore not include any estimation of elasticities.
Excluding income elasticities, there is no standard specification of exogenous variables determining a country's ToT. However, what is clear based on the few existing empirical studies as well as our own preliminary econometric analyses, is that a country's ToT are determined not only by characteristics of that country, but economic variables of that country relative to that of its major trading partner's economic variables. These economic variables include relative export quality, relative export quantity, and the exchange rate (which is by definition a relative measure of one country's currency to another currency or currencies). Hence, the five external variables of the initial regression specification are: relative export quality, relative export quantity, the exchange rate, political instability and a trade policy indicator.
 Relative export quality: With regards to export quality, we will initially make use of a new multi-level export quality database that has been developed by Henn et al. (2013) , which provides an export quality index for 178 countries, estimated based on a quality-augmented gravity equation and capturing cross-country variations in production costs. 8 Due to data constraints for all of Bangladesh's trading partners, we define relative export quality as changes in Bangladesh's export quality index relative to changes in the U.S. export quality index.  Relative export quantity: The data for export quantity comes from the World Bank (2015) .
As was the case for export quality, due to data constraints for all of Bangladesh's trading partners we define our first indicator for relative export quantity as changes in Bangladesh's export quantity index relative to changes in the U.S. export quantity index.  Exchange rate: The exchange rate is defined as taka per U.S. dollar, provided by the World Bank (2015) . That is, an increase in the exchange rate implies a devaluation, while a decrease implies an appreciation of the taka. All non-stationary time series (including the terms of trade, relative export quality, relative export quantity, and China's share in world exports) were de-trended using first differences. Though not critical for the results, all exogenous variables were lagged by one year to better capture the causal relationship. In other words, the initial regression equation is: TOTt = α + β EXPQLt-1 + γ EXPQTt-1 + δ EXCHt-1 + ζ PIt-1 + η TPt-1 + εt (2) whereby α is a constant TOTt stands for ToT in year t EXPQLt-1 stands for relative export quality in year t-1
EXPQTt-1 stands for relative export quantity in year t-1
EXCHt-1 stands for the nominal exchange rate (taka per US$) in year t-1
PIt-1 stands for political instability in year t-1
TPt-1 stands for trade policy changes in year t-1 εt is an error term in year t.
IV.2. Empirical Results
The detailed results of the initial regression specification are shown in the first column of Table 1 . Among the initial five explanatory variables, the lagged exchange rate is significant at one percent, implicating that devaluations of the taka are strongly associated with ToT deteriorations. This is most likely due to the facts that (a) Bangladesh imports basically all of the raw material for its 9 Using the real exchange rate does not change the results significantly. Furthermore, we decided to use the taka per dollar exchange rate instead of the real effective exchange rate as data constraints for relative export quality and relative export quantity limit the analysis to comparing Bangladesh to the United States. Notes: t-statistics are in parentheses; * indicates statistical significance close to 10 percent, ** indicates statistically significant at 5 percent, and *** indicates statistically significant at 1 percent.
(1) (2) (3) (4) On the other hand, changes in Bangladesh's export quality relative to changes in the U.S. export quality are statistically not significant in our initial regression specification, though the positive sign of the parameter is consistent with the assumption that improvements in relative export quality will improve the terms of trade. An inspection of the relative export quality variable shows an overall declining trend. Hence, the deteriorating export quality contributes to the decrease in Bangladesh's terms of trade. Keeping in mind that export quality is not observable, but has been estimated by Henn et al. (2013) using a complex gravity equation, it is not necessarily surprising that the relative export quality indicator for all commodities does not have a high level of significance.
The coefficient for the lagged relative export quantity carries a negative sign and is statistically significant at five percent, indicating that the so-called flooding of the market has a negative impact on export prices and hence on the ToT. This is both consistent with the recent literature, especially the literature analyzing the impact of China on other developing countries ToT (see Fu et al., 2012) . Furthermore, the share of China's exports in world exports, which can be interpreted as a trade policy indicator, also shows a statistically significant negative impact on Bangladesh's ToT.
With regards to political instability, the coefficient for the lagged political instability variable is negative and statistically significant at five percent, indicating that political instability as measured by the corruption perception index (CPI) has a negative impact on the ToT. 11 Finally, the variable for global trade policy changes is significant at one percent in the initial regression specification.
IV.3. Robustness Checks
Given that the export quality variable was not significant in our initial specification (Column 1), we used a slightly different measure for relative export quality in our second specification (Column 2 of Table 1 ), which is the relative export quality index for manufactures (instead of the relative export quality index for all commodities).
12 As is shown in Figure 6 , despite some volatility, Bangladesh's export quality for manufactured goods has been declining from 1980-2010. 13 The second regression specification also used an alternative measure for relative export quantity, which is Bangladesh's GDP per capita growth rate minus the world's average GDP per capita growth rate. While these two changes result in a now slightly significant export quality variable, both the political instability variable and the trade policy change variable lose their previously high level of significance. The level of significance is also reduced for the new relative export quantity measure and the exchange rate, though both remain significant at around 10 percent. The subsequent regression specifications (shown in columns 3 to 5) use a third measure for export quality, 14 which has been calculated from Bangladesh's export value index and Bangladesh's export quantity index, instead of using the estimated indices of Henn et al. (2013) . As Table 1 shows, this results in always slightly significant results for the export quality measure.
 The specification of column 3 is the same as that of column 1, except that we use the calculated export quality variable (instead of the estimated relative export quality variable from Henn et al. (2013) . Both, export quality and export quantity are significant at around ten percent, the exchange rate is significant at one percent. The level of significance for the political instability and trade policy improve compared to the second specification, but remain overall insignificant.
 The specification of column 4 is the same as that of column 2, except that we use the calculated export quality variable (instead of the estimated relative export quality variable for manufactures from Henn et al. (2013) . The results of column 4 are very close to those of column 2: Export quality, export quantity and the exchange rate are all significant at around ten percent, while the political instability and trade policy variables remain insignificant.
 Column 5 uses the share of Bangladesh's RMGs in total world exports as another proxy for relative export quantity, 15 reflecting more directly the flooding of the market with cheap RMGs, which is highly significant (at one percent). Export quality remains significant at close to ten percent, while the exchange rate is now once again highly significant (at one percent). While the political instability variable remains statistically insignificant, the trade policy change variable is now again significant (at five percent). Furthermore, we ran a variety of alternative regressions, including additional exogenous variables, 16 none of which was however statistically significant, while the t-statistics for the other exogenous variables remained close to those displayed in Table 1. 17 V.
Conclusion and Recommendations
This study has shown that exchange rate devaluations have a strongly negative impact on the ToT of Bangladesh. Given that Bangladesh's exchange rate is market determined, and that attempts to stabilize the nominal exchange rate would likely be ineffective in the long-run, there is little that can and should be done directly via exchange rate policies. The interventions have to come via other channels, like monetary policies and trade policies.
Furthermore, our results indicate that increases in export quantity (which has been measured with three alternative indicators) have a negative impact on the ToT, while improvements in export quality (which has also been measured with three alternative indicators) have a positive impact on the ToT. However, as was shown in Figure 6 above, the problem in the case of Bangladesh is that its export quality for manufactured goods has overall been decreasing. Hence, Bangladesh's increased export value is due solely to increased quantity, but not quality. This implies that in addition to the long-standing policy recommendation for developing countries to diversify exports, it is also important to improve the quality of exports. In other words, export promotion policies focusing on export quantities might be reconsidered and redirected to focus on export quality and export prices.
Given that the results for the significance of political instability and global trade policy changes were mixed, we cannot establish a firm impact of these factors for Bangladesh's ToT; even though the consistently negative sign for the political instability variable as well as for the trade policy change variable seem to indicate some negative impact.
Finally, it should be stressed that the results of this study should not be interpreted as that garments exports have been harmful for Bangladesh. As has been documented in many studies, the employment and growth generated by the garment sector has been a key factor for Bangladesh's outstanding achievements in poverty reduction and the achievements of the Millennium Development Goals (MDGs). However, these achievements are likely to have been even better if Bangladesh had not experienced a sharp deterioration in its ToT. 16 The additional exogenous variables that were added one by one are Bangladesh's GDP per capita, GDP growth, the share of Bangladesh's RMGs in the United States' GDP, the share of manufactures in GDP, the share of agriculture in GDP, the share of services in GDP, fuel imports as percent of merchandise imports, net remittance inflows, and a variety of external debt indicators. 17 We also run some regressions excluding either an export quality variable or an export quantity variable to check on the potential interdependence between export quantity and export quality. While such an interdependence cannot be ruled out with certainty, the t-statistics of these regressions did not support any endogeneity bias in the results provided in Table 1 .
Appendix: Empirical Studies on Bangladesh's ToT
There are only four Bangladesh-specific studies that have examined issues related to the ToT. Rahman (1976) examined Bangladesh's ToT based on based on unit value indices (not price indices). Hossain (2008) and Hossain (2009) examined Bangladesh's trends of agricultural prices, industrial prices, and agricultural ToT (which were defined as the ratio of the agricultural wholesale price index to the industrial wholesale price index, expressed in percentage). Masuduzzaman and Hussain (2012) is the only study examining the ToT defined as the ratio of export prices over import prices. Unfortunately, there have been major revisions in Bangladesh's ToT data for the period from 1980 to 1993 since their study.  Building on the results of Hossain (2008) , Hossain (2009) reviews Bangladesh's macroeconomic policies since the 1950s and draws inference on the issue whether the agricultural sector was systematically squeezed by turning the ToT against agriculture. He concludes that in the case of Bangladesh, there is evidence supporting a more classical economist view of an upward trend in the ToT of the agricultural sector due diminishing returns.
 Masuduzzaman and Hussain (2012) studied the drivers for the movements in the ToT from fiscal year 1980 to fiscal year 2009. The authors decompose the main price determinants in both the export and import baskets and find that the ToT have been affected by the productivity gains in the ready-made garment (RMG) sector, the relative value of exports and imports, the real effective exchange rate, as well as the East Asian crisis in 1996, but not by the phasing out of the Multi Fibre Arrangement (MFA).
